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Overview
Key Findings
For the 2011 Joint Space Weather Summer Camp,
we designed and constructed the HÜPLA (HulaHoop Project Lightning Antenna) loop antenna.
The antenna was calibrated using a signal created
by a frequency generator and tested using an
electric fence generator in place of natural
lightning. The antenna was made in an attempt to
detect whistlers and lightning spherics. Radio
signals emitted by lightning (lightning
atmospherics) travel thousands of kilometers in the
waveguide between the conducting ground and
the ionosphere, generally at low or very low
frequencies. They can be picked up by VLF
receivers and two crossed magnetic loop
antennas, which are susceptible to signals from
the opposite hemisphere that travel along
geomagnetic field lines (termed "whistlers" for their
characteristic sound, created by dispersion).

Impact

This project had a
huge impact on the
students involved.
As part of the Joint
Space Weather
Summer Camp, it
brought together
students from
UAHuntsville and
Germany for an
invaluable scientific
and cultural
experience in space
weather research.

Frequency Dependence: We investigated the
relationship of intensity and frequency of the
signal (ranging from 1000-5000Hz) sent out by
an emitting coil with a diameter of 10cm and 12
turns. The loops tested separately gave the
same results. Intensity increased with frequency
until a maximum intensity was reached at
4000Hz, above which intensity dropped.
Connecting both loops simultaneously gave the
same relation but a higher intensity of 6 dB over
the entire frequency spectrum.
Angular Dependency: Angular dependency
tests involved rotating the antenna longitudinally
with an emitter at a set range and, for latitudinal
dependence, extending the emitter a set
distance from the antenna and rotating through
270°. Hoops were tested with the emitter along
the hoop’s circumference and with the emitter
along the orthogonal hoop’s circumference. The
test broke down at angles approaching +/- 180°
(attributed to the antenna’s metal base). All tests
were unable to establish a longitudinal or
latitudinal dependence.
Spatial Dependency: Knowing the intensity as
a function of radial distance is crucial in
determining an emitting source’s location. The
Fourier power for both loops was measured,
each in and out of the plane for different
distances between the emitting coil and
antenna. The four measurements did not differ
from each other. In confirmation of the theory,
increased distance between the source and
antenna causes decreased intensity.

Explanation
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The HÜPLA project allowed students to explore space
weather phenomenon while attaining research experience.
Through not only scientific understanding, but also cultural
understanding, we were able to achieve the goals set out by
the AAS's mission statement, to "enhance and share
humanity’s scientific understanding of the Universe".
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